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of the international application is required to be furnished by the applicant to the designated Office(s). 
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right to file a demand for international preliminary examination. 
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For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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CLAIMS: 

1. An isolated polypeptide comprising an amino acid sequence which has at least 85% 
identity to the amino acid sequence selected from the group consisting of: SEQ ED NO:2 
and SEQ ID NO:4, over the entire length of SEQ ID NO:2 or SEQ ID NO:4 respectively. 

2. An isolated polypeptide as claimed in claim 1 in which the amino acid sequence has at 
least 95% identity to the amino acid sequence selected from the group consisting of: SEQ 
ID NO:2 and SEQ ID NO:4, over the entire length of SEQ ID NO:2 or SEQ ID NO:4 
respectively. 

3. The polypeptide as claimed in claim 1 comprising the amino acid sequence selected 
from the group consisting of: SEQ ID NO:2 and SEQ ID NO:4. 

4. An isolated polypeptide of SEQ ID NO:2 or SEQ ID NO:4. 

5. An immunogenic fragment of the polypeptide as claimed in any one of claims 1 to 4 in 
which the immunogenic activity of said immunogenic fragment is substantially the same 
as the polypeptide of SEQ ID NO:2 or SEQ ID NO:4. 

6. A polypeptide as claimed in any of claims 1 to 5 wherein said polypeptide is part of a 
larger fusion protein. 

7. An isolated polynucleotide encoding a polypeptide as claimed in any of claims 1 to 6. 

8. An isolated polynucleotide comprising a nucleotide sequence encoding a polypeptide 
that has at least 85% identity to the amino acid sequence of SEQ ID NO:2 or 4 over the 
entire length of SEQ ID NO:2 or 4 respectively; or a nucleotide sequence complementary to 
said isolated polynucleotide. 
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9. An isolated polynucleotide comprising a nucleotide sequence that has at least 85% 
identity to a nucleotide sequence encoding a polypeptide of SEQ ID NO:2 or 4 over the 
entire coding region; or a nucleotide sequence complementary to said isolated 
polynucleotide. 

10. An isolated polynucleotide which comprises a nucleotide sequence which has at least 
85% identity to that of SEQ ID NO: 1 or 3 over the entire length of SEQ ED NO: 1 or 3 
respectively; or a nucleotide sequence complementary to said isolated polynucleotide. 

1 1 . The isolated polynucleotide as claimed in any one of claims 7 to 10 in which the 
identity is at least 95% to SEQ ID NO: 1 or 3. 

12. An isolated polynucleotide comprising a nucleotide sequence encoding the polypeptide 
of SEQ ID NO:2 or SEQ ID NO:4. 

13. An isolated polynucleotide comprising the polynucleotide of SEQ ID NO:l or SEQ 
ID NO:3. 

14. An isolated polynucleotide comprising a nucleotide sequence encoding the polypeptide 
of SEQ ID NO:2, SEQ ID NO:4 obtainable by screening an appropriate library under 
stringent hybridization conditions with a labeled probe having the sequence of SEQ ID 
NO: 1 or SEQ ID NO:3 or a fragment thereof. 

15. An expression vector or a recombinant live microorganism comprising an isolated 
polynucleotide according to any one of claims 7-14. 

16. A host cell comprising the expression vector of claim 15 or a subcellular fraction or a 
membrane of said host cell expressing an isolated polypeptide comprising an amino acid 
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sequence that has at least 85% identity to the amino acid sequence selected from the group 
consisting of: SEQ ED NO:2 and SEQ ID NO:4. 

17. A process for producing a polypeptide of claims 1 to 6 comprising culturing a host 
cell of claim 16 under conditions sufficient for the production of said polypeptide and 
recovering the polypeptide from the culture medium. 

18. A process for expressing a polynucleotide of any one of claims 7-14 comprising 
transforming a host cell with the expression vector comprising at least one of said 
polynucleotides and culturing said host cell under conditions sufficient for expression of 
any one of said polynucleotides. 

19. A vaccine composition comprising an effective amount of the polypeptide of any 
one of claims 1 to 6 and a pharmaceutical^ acceptable carrier. 

20. A vaccine composition comprising an effective amount of the polynucleotide of any 
one of claims 7 to 14 and a pharmaceutically effective carrier. 

21. The vaccine composition according to either one of claims 19 or 20 wherein said 
composition comprises at least one other Moraxella catarrhalis antigen. 

22. An antibody immunospecific for the polypeptide or immunological fragment as 
claimed in any one of claims 1 to 6. 

23. A method of diagnosing a Moraxella catarrhalis infection, comprising identifying a 
polypeptide as claimed in any one of claims 1 - 6, or an antibody that is immunospecific 
for said polypeptide, present within a biological sample from an animal suspected of 
having such an infection. 
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24. Use of a composition comprising an immunologically effective amount of a 
polypeptide as claimed in any one of claims 1 - 6 in the preparation of a medicament for 
use in generating an immune response in an animal. 

25. Use of a composition comprising an immunologically effective amount of a 
polynucleotide as claimed in any one of claims 7 - 14 in the preparation of a medicament 
for use in generating an immune response in an animal. 

26. A therapeutic composition useful in treating humans with Moraxella catarrhalis 
disease comprising at least one antibody directed against the polypeptide of claims 1-6 
and a suitable pharmaceutical carrier. 
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Applicant's or agent's file reference 
FB/BM45398 


FOR FURTHER 866 Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


Internationa) application No. 

PCT/EP 00/07281 


International filing date (day/month/year) 

27/07/2000 


(Earliest) Priority Date (day/month/year) 

30/07/1999 


Applicant 

SMITHKLINE BEECHAM BIOLOGICALS S.A. 



Trus international Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
accorcfcng to Article 18. A copy is being transmitted to the International Bureau. 

This international Search Report consists of a total of 2 sheets. 

|T] it is also accompanied by a copy of each prior art document cited in this report 



Baois of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

| | the international search was carried out on the basis of a translation of the international application furnished to this 
1 — Authority (Rule 23. 1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

|X| contained in the international application in written form. 
|X| filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



2. 
3. 



□ 
□ 
□ 

□ 

□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



With regard to the title, 

| | the text is approved as submitted by the applicant. 

|X| the text has been established by this Authority to read as follows: 
MORAXELLA CATARRHAL I S ANTIGEN BASB121 



5. With regard to the abstract, 

[X| the text is approved as submitted by the applicant. 

I — I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
I — ' within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 



LJ as suggested by the applicant. [X] None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C12N C07K A61K G01N 



Documentation searched other than minimum documentation to the extent thai such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 
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9 November 1998 (1998-11-09) 

GARDNER M.J. ET AL: "Plasmodium falciparum 

chromosome 2, section 43 of 73 of the 
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XP002157305 

the whole document 
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;SCHRYVERS ANTHONY B (CA); CONNAUGHT LAB 
(CA); Y) 12 September 1997 (1997-09-12) 



8-10,14, 
15 
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•E" earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O* document referring to an oral disclosure, use, exhibition or 
other means 

•P* document published prior to the international filing date but 
later than the priority date claimed 



later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 
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International filing date (day/month/year) 
27/07/2000 
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Applicant 
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1 . This international preliminary examination report has been prepared by this international Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 4 sheets. 



3. This report contains indications relating to the following items: 



Basis of the report 
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II 
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III 
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IV 
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V 




VI 


□ 


VII 
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VIII 


El 



Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



Certain defects in the international application 
Certain observations on the international application 



Date of submission of the demand 
03/02/2001 



Date of completion of this report 
23.10.2001 



Name and mailing address of the international 
preliminary examining authority: 

J- European Patent Office 
D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Stegen, C 

Telephone No. +49 89 2399 7804 




Form PCT/I PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/E POO/07281 



I. Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-67 as originally filed 

Claims, No.: 

1 -26 as received on 06/08/2001 with letter of 03/08/2001 

Drawings, sheets: 

1/6-6/6 as originally filed 

Sequence listing part of the description, pages: 

66-67, as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

H contained in the international application in written form. 

H filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



Form PCT/IPEA/409 (Boxes l-VIH, Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/E POO/07281 



the description, pages: 
the claims, Nos.: 
the drawings, sheets: 

This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-26 




No: 


Claims 


none 


Inventive step (IS) 


Yes: 


Claims 


1-4, 6-18, 23 




No: 


Claims 


5, 1 9-22, 24-26 


Industrial applicability (IA) 


Yes: 


Claims 


1-26 




No: 


Claims 


none 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 



□ 
□ 
□ 

5. □ 
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INTERNATIONAL PRELIMINARY International application No. PCT/E POO/07281 

EXAMINATION REPORT - SEPARATE SHEET 



R It m I 

Basis 

The Applicant filed amendments with the letter dated 03.08.2001. These amendments 
meet the requirements of Article 34(2)(b) PCT and form the basis of the present 
international preliminary examination report. 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Documents 

Reference is made to the following documents: 

D1 : DATABASE EMBL [Online] Entry/Acc.no. AE001406, 9 November 1 998 GARDNER 
M.J. ET AL: Plasmodium falciparum chromosome 2, section 43 of 73 of the complete 
sequence.' 

D2: WO 97 32980 A (LOOSMORE SHEENA M ;SCHRYVERS ANTHONY B (CA); 
CONNAUGHT LAB (CA); Y) 12 September 1997 

1. Novelty 

The invention is based on the cloning of the BASB121 coding sequence of Moraxella 
catarrhalis. The amino acid and nucleotide sequences SEQ ID NO: 1 to 4 as such are 
considered novel, as is the subject-matter of the claims directed to it. 
The clarifying amendments of claims 8-10 and 14 establish novelty claims 8 to 10, 14 and 
15. Thus, the subject-matter of claims 1 to 26 is considered novel over the prior art. 

2. Inventive step 

Among the cloned genes of M. catarrhalis several have been identified as coding for 
"surface antigens", such as UspA1 and UspA2 (see present application p.5, 1.4-17), and 
the transferrin receptor (D2). 

2.1 The basis of the present invention seems to be the "surface antigen" BASB121- 
polypeptide, the polynucleotide encoding it and an antibody raised against it (see 
claims 1-18, 22). The applicant claims that these products are useful for diagnosis, 
vaccination and therapy (see claims 19-21, 23-26). 

2.2 Document D2, which is considered to represent the most relevant state of the art, 
discloses the sequence of transferrin receptor gene of M. catarrhalis, which can be 
used e.g. to derive hybridization probes for diagnostic purposes. 
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2.3 In the light of the prior art the technical problem to be solved can be seen as the 
provision of a further surface antigen suitable for diagnostic purposes, vaccination 
and therapy. 

2.4 The Applicant provides the amino acid sequences of the surface antigen BSAB1 21 - 
and the DNA sequence encoding it. However, the discovery of an antigenic protein 
may be useful for diagnostics (e.g. by detecting antibodies against this protein in 
blood samples), but it does not necessarily mean that the antigen gives rise to a 
protective immune response. Therefore, its suitability for vaccination and therapy is 
not per se obligatory. As the examples given in the description do not sufficiently 
support this suitability for vaccination and therapy the technical problem is considered 
to be only partially, i.e. in respect to diagnostic use, solved. In the present application 
no convincing solution to the technical problem of therapy and vaccination has been 
found (see also Item Vlll(a)). No inventive step can be acknowledged for claims for 
which no solution to a technical problem, which makes a contribution over the prior 
art, can be recognized. 

2.5 Thus, the Applicant provides a solution only for the problem of the provision of further 
diagnostic means, which is represented by claims 1-4, 7-18 and 23. These are based 
on the DNA and amino acid sequence of BSAB121 which are novel and which had 
neither been anticipated nor rendered obvious by the prior art. Therefore, the said 
solution is considered novel and inventive, meeting the requirements of Article 33(3) 
PCT. However, the subject-matter of claims 5 19 to 22 and 24 to 26 is objected for 
lack of inventive step. 

Re Item VIII 

Certain observations on the international application 
(a) Article 5 PCT 

Apart from above mentioned BASB1 21 -related products (claims 1-18, 22) the applicant 
claims a vaccine, a pharmaceutical composition and the use of the polypeptide and the 
polynucleotide for the preparation of a medicament (claims 19-21 , 23-26). However, the 
present application does not provide sufficient disclosure of the latter subject-matter 
(claims 19-21, 23-26). In the description there are several experimental procedures 
described which can be used to evaluate the immunological characterization of BASB121- 
polypeptide and its potential use as a vaccine (p.60-63, Examples 5-11). However, no 
immunogenic fragment or epitope is identified. In addition, there is no experimental proof 
provided, that there is a protective immune response induced by a vaccine comprising the 
polypeptide or the polynucleotide. 
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(b)Articl 6PCT 

Claim 5 does not meet the requirements of Article 6 PCT in that the matter for which 
protection is sought is not clearly defined. The claim attempts to define the subject-matter 
in terms of the result to be achieved which merely amounts to a statement of the 
underlying problem: "An immunogenic fragment... .in which the immunogenic activity of said 

immunogenic fragment is substantially the same as the polypeptides of SEQ The 

technical features necessary for achieving this result, i.e. the sequence of such a fragment, 
should be added. Arbitrary expressions such as "substantially the same" should be 
avoided. 
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